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Results: Moving away from the edge of the field caused the 
doses to decrease rapidly. The out-of-field doses of total 
75Gy for the target were estimated (in P2 and P7 respectively) 
to be around: for 20MV - TLD 100: <3% and <1%; TLD 600: <3% 
and <2%; TLD 700: <2% and <0.2%; Gafchromic: <2% and 
<0.01%; for 6MV - TLD 100:<3.5 % and <0.15%; Gafchromic: 
<2.5% and <0.03% (Table 1 and Graph 1) . Our results show 
that in the close-to-field area the dose level could reach 
even 1.5Gy. Doses delivered to organs located far from the 






Conclusions: There is a very good agreement between doses 
measured with TLD700, TPS (close to the edge of the field) 
and Gafchromic films. However, the treatment planning 
systems do not give enough information about the dose and 
energy spectrum far away from irradiation field. What is 
more, the applied methods do not take into account neutron 
components except for TLD 100 and 600 where the measured 
signals were enlarged because of the neutron irradiation. 
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Purpose/Objective: During radiation therapy, patients 
receive undesired dose from neutrons produced in collimators 
or in the patient. The neutron dose is mainly associated with 
a potentially increased risk of radiation induced cancer. 
Measurements of neutron doses are not trivial, and often rely 
on passive detectors or detectors of large physical size, 
unsuited for in-phantom measurements. A neutron detector 
based on radiation effects in SRAM (Static Random Access 
Memory) memories has been developed at the University of 
Bergen for applications in particle therapy. Characterizations 
of several different SRAM memories were performed at 
European irradiation facilities at different particle energies. 
The motivation for the project was the prospect of having an 
active and compact neutron detector which also would be 
insensitive to photons.  
Materials and Methods: The detector operates by counting 
single event upsets (SEU); non-permanent errors induced by 
high energy particles traversing the detector. The readout of 
the memories is handled by a Field Programmable Gate Array 
(FPGA) which collects and stores the number of SEU counts 
locally for each SRAM. The detectors are interfaced over a 
serial bus with a computer which records and logs the SEU 
count for each detector at regular intervals. SEU cross-
sections of selected SRAM memories were measured in 
neutron beams at PTB (Physikalische Technische 
Bundesanstalt) and at TSL (The Svedberg Laboratory), in a 
mixed hadron field at the CERF facility (the CERN-EU high-
energy Reference Field), in a proton beam at the OCL (Oslo 
Cyclotron Laboratory), and in a thermal neutron field at the 
Jeep II research reactor at the Institute for Energy 
Technology (IFE). 
Results: Based on the outcome of irradiation tests at CERF 
and OCL a 16 Mbit SRAM memory from the vendor Cypress 
was found to be the most promising candidate. The 
combination of a relatively high SEU cross section and stable 
behavior during measurements, including linear response, 
were the arguments for the choice of SRAM memory for the 
final detector. The results for the final detector are 
summarized in Figure 1.  
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The data indicate low sensitivity to thermal neutrons, while 
for fast neutrons, an increase in the SEU cross section with 
energy was observed. At high energies the results indicate 
that the cross section levels off. 
Conclusions: The energy dependence of the SEU mechanism 
has been investigated for several SRAM memories. A 16 Mbit 
SRAM from the vendor Cypress was found to be the best 
candidate for a neutron detector. The characterization 
results provide a basis for estimating neutron fluence and 
dose from measurements with the SRAM detector. 
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Purpose/Objective: Medical physics represents a bridge 
between physical sciences and medicine. Over the past 
century, physicists in the field have played a major role in 
transforming scientific discoveries into everyday clinical 
applications such as computed tomography (CT) and magnetic 
resonance imaging (MRI) or high-energy treatment of cancer. 
However, with the increasingly stringent requirements to 
regulate medical physics as a health profession, the role of 
physicists as scientists and innovators has been at serious risk 
of erosion, furthering the gap between scientific discovery 
and translation of discovery into medical applications. These 
challenges trigger the need for a new, revolutionized 
program that respects scientific rigor, attention for 
developments in basic sciences underpinning medical physics, 
innovation and entrepreneurship.  
Materials and Methods: A grant proposal was funded by the 
Collaborative REsearch and Training Experience program 
(CREATE) of the Natural Sciences and Engineering Research 
Council (NSERC) of Canada. This enabled the creation of the 
Medical Physics Research Training Network (MPRTN) around 
two successful medical physics graduate programs at McGill 
University and Université Laval. Both of these programs have 
longstanding expertise in the training of medical physicists 
and are accredited by the CAMPEP. Members of the network 
at the initial stage consist of medical device companies, 
government (National Research Council Canada, Canadian 
Nuclear Safety Commission) and academia (McGill, U. Laval, 
Havard). The MPRTN/CREATE program proposes a new 
curriculum embedded within 3 main themes: 1) radiation 
physics, 2) imaging & image processing and 3) radiation 
response and bio-modeling.  
Results: The MPRTN was created in 2013 (mprtn.com) and 
features (1) 4 new Ph.D. courses; (2) facilitated 
collaborations with basic sciences; (3) facilitated 
participation of medical devices industry in projects through 
participation of key-players and internships; (4) formal job-
readiness training through workshops and the McGill 'Skillsets' 
program with involvement of guest faculty from academia, 
government and industry. MPRTN supported activities include 
22 conferences; organization of 5 workshops and exchange 
travels made by four MPRTN trainees. Three patents were 
filed or issued, nine awards were won at conferences or best 
papers on research. Thirteen journal publications were 
accepted/published, 2 submitted; 102 conference abstracts. 
Collaborations with industry currently include 13 partners.  
Conclusions: A medical physics research training network has 
been set up with the goal to expand the opportunities its 
graduates thereby harnessing job-readiness for industry, 
government and academia in addition to the conventional 
clinical professional role. One and a half year after inception, 
significant successes have been booked. However, the true 
challenge of the program is to demonstrate that with this 
training philosophy, continuous development and innovation 
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Purpose/Objective: The use of Partial Breast Irradiation (PBI) 
in early breast cancer has been increased it use and interest 
during the last years. Multi-catheter Interstitial Technique 
(MIT) offer high quality dosimetry parameters respect to 
others intraoperative procedures for PBI like balloon 
applicators, ELIOT or TARGIT. IMIMBI allows to see directly 
the tumor bed diminishing geographical error, optimizing the 
number of catheter necessary to encompass tumor bed, 
avoids a second invasive procedure, anticipates and shortens 
radiation therapy. However the risk to increase surgical 
complications limited it use during surgical resection. 
To analyze the differences between complications, duration 
of surgery and hospital stay, total time of loco-regional 
treatment and control of disease among the standard 
conservative management respect to conservative surgery 
with intraoperative implant for perioperative PBI. 
